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PC DRIFT 
A Program for Calculation of the Drift Function 
for Spatially Variable Soil Physical Properties 
B. DAVIDOFF, J. W. LEWIS, AND H. M. SELIM 1 
Introduction 
During the last two decades, several investigators have shown increas-
ing interest in analyzing soil physical and chemical properties for their 
variability and interdependency over space, i.e. to study the dependency 
of a measured parameter upon location in the field . For a recent review 
of literature, the reader may refer to Jury ( 1985) and Warrick et al. ( 1986). 
Typically , semivariograms and autocorrelograms have been used to study 
the spatial structure of soil properties . The use of semivariograms and 
autocorrelograms requires certain statistical properties in the data. Most 
significant is the requirement that the observations or the data set under 
study should be stationary in nature. The stationarity assumption implies 
that the random variable has the same statistical properties (namely the 
mean and variance) regardless of its location in the fie ld . Haan (1977) 
presented several situations where this assumption may not hold. Spe-
cifically , a data set may contain a deterministic component in addition 
to a stochastic component , i.e . a trend or drift. 
The presence of a trend in gradually increasing or decreasing obser-
vations along a transect can be studied by performing regression analysis 
(linear or nonlinear) on the data. If the slope is significantly different 
from zero , then the deterministic component can be subtracted from the 
observations , and residuals can be used for construction of semivario-
grams and correlograms. In some cases , a drop or rise is observed in the 
measured values. A drop or rise may be due to differential cultural prac-
tices , such as irrigation in only one section of the fie ld . In such cases, 
the mean of observations for each section may be subtracted from cor-
'Former lnstructor, Former As istant Professor, and Professor, respectively , 
Department of Agronomy, Louisiana Agricultural Experiment Station , Louisiana State 
Univer ity Agricultural Center, Baton Rouge , LA 70803. The econd author is now with 
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responding observations. Such a method wa utilized by several scientists 
(e.g . Vauclin et al., 1982; Yeh et al., 1986) where detrended data rather 
than the original data set were utilized in obtaining geostatistical corre-
lations , semivariograms, etc. · 
A method for detecting the pre ence of a drift or trend in spatially 
variable observations has been recently developed by Davidoff, Lewis, 
and Selim (1986). The method is based on one proposed earlier by David 
( 1977) in which calculation of a drift function were expressed in a way 
simi lar to that of computing emivariogram functions. Based on this, 
Vauclin et al. (1982) employed thi approach in studying the presence 
of trend in soil surface temperature and moi ture data along a transect. 
Davidoff, Lewis , and Selim ( 1986) identified several advantages of their 
more recent method compared with the earlier method of David (1977). 
In this bulletin , we provide a description of the method for detecting 
the presence of drift or trend in patially variable data. The level of 
significance of a trend is also estimated. The method of analysis presented 
here is for ob ervations obtained along a tran ect where the measurements 
are made at equal intervals or spacing. A computer program (PCDRIFT) 
that performs drift calculation i de cribed. The program is for use with 
personal computers and i written in Ba ic . Autocorrelation and semi-
variogram calculations are al o performed by the computer program. The 
method was applied to a oil temperature data set obtained at several 
depths along a transect of an Oliver ilt loam soil (fine-si lty , mixed , 
thermic , aquic Fragiudalt) . 
Description of Method 
Use of geo tati tical technique uch a emivariogram and autocor-
relogram functions require the ab ence of a trend or drift in the obser-
vation being analyzed . Therefore we fir t introduce a brief description 
of these function . The emivariogram function can be estimated by , 
N(h) 
o(h) = [2N(h)] - 1 ~ [l] 
i = 1 
(Rendu , 1978); where hi eparation di tance in lag , N(h) is the number 
of pairs of ob ervation at lag h and T i the variable under study (here 
T i oil temperature). Furthermore the autocorrelation function, p(h), 
can be e imated a follow : 
p(h) [2] 
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where 
S(h) = 
Tl = 
T1 = 
S/ 
N(h) 
[N(h)- J] - 1 I 
i= I 
N(h) 
[N(h)] - 1 I 
i =I 
N(h) 
[N(h)] - 1 I 
i= I 
N(h) 
[N(h)-J] - 1 I 
i= 1 
N(h) 
[N(h) - I] - 1 I 
i= 1 
(Ti -T1) (Ti +h - T2) [3] 
(Ti) [4] 
(Ti +h) [5] 
[6] 
[7] 
where S(h) is the experimental covariance of T. Semivariograms and 
autocorrelations require the statistical properties of a data set to be second-
order stationary, i.e. the mean and variance are independent of location 
in the field or along a transect. We can relax this assumption somewhat 
for semivariograms where it is sufficient to satisfy the intrinsic hypothesis 
only (for details see Rendu, 1978) . 
The presence of a significant trend or drift should be investigated prior 
to further analysis for spatial dependence . If a significant trend or drift 
is ignored , analysis of the data may give erroneous and biased results 
(Clark, 1979) . The drift , or the first-order moment , may be estimated by 
computing the empirical version of equation [ 1], similar to the estimation 
of the semivariograms (David, 1977), as 
D(h) = [N(h)] - 1 
N(h) 
I 
i = 1 
[8] 
where D(h) is the drift at a separation distance of h Jags, and N(h) is the 
number of pairs of observations at lag h. The drift function , equation 
[8] , which we refer to here as the cancellation method , has been utilized 
by Vauclin et al. (1982). However, Davidoff, Lewis , and Selim (1986) 
pointed out several reasons why this is not a good method for trend 
5 
estimations. The major drawback of the cancellation method is that ad-
jacent pair contain a common ob ervation but with opposite signs. Ad-
dition of the e adjacent pair cancels the common ob ervation. A possible 
improvement to the drift calculation i imply not to use adjacent pairs . 
We could systematically elect every other pair within each lag h. How-
ever, this would be sen itive to certain type of systematic data where it 
could give erroneous and biased result . As an alternative to systematic 
pair selection , a random procedure for the pair election process was 
propo ed by Davidoff, Lewis , and Selim ( 1986). They defined a complete 
set as a set of lag h pair that contains no adjacent pairs and in which 
every excluded pair is adjacent to at lea t one included pair. That is , 
given the selected set of non-adjacent pairs , no other pair can be added 
to the set without canceling the common ob ervation from previously 
selected pairs . Therefore , a new drift function may be expressed as 
N(h ,C) 
D(h ,C) = [N(h ,C)) - 1 l 
i = I 
[9] 
where (T; - Ti+h) is the i-th pair of lag h in the complete set C, and N(h ,C) 
c c 
the total number of pair in C. 
To con truct a complete et of pair for a given lag , h , we randomly 
select all po ible pair of ob ervation of lag h in a equential fa hion 
aero the tran ect , uch that if an ob ervation i adjacent to an observation 
in a previou ly elected pair, then the common observation from the new 
pair will be excluded . Thi proce i continued until all remaining ob-
ervations are exhau ted. At thi point , a complete et of pairs ha been 
elected , i.e ., no ob ervation will be canceled in the ummation , and no 
pair can be added to the et without cau ing ome cancellation . The 
main advantage of thi method i that it take nearly as many data points 
as po ible within each lag di tance h , regardles of the size of h. In 
addition , by using a many ob ervation a possible , the drift function 
becomes le sen itive to " outlier' data point , and almost all obser-
vation will have their contribution in the final result . 
To as ign a ignificance level for the drift function , the Student ' 
tati tic , 
T(h ,C) = [D(h,C)/v(h,C)]\/ h,C) [10) 
was calculated where t D v , and N are all functions of the lag di tance 
and the complete et obtained from the random election proce . 
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Description of the PCDRIFT Computer Program 
The PCDRIFT computer program is written in BASIC and can be used 
on IBM PC, PC-XT, XT/370, and AT or compatible personal computers. 
The computer program is also available in WBASIC for main frame users . 
A listing of the PCDRIFT program is given in Appendix A. PCDRIFT 
runs interactively and prompts the user for the appropriate input param-
eters. Variable names and definitions used in PCDRIFT are outlined 
below. 
The PCDRIFT computer program consists of four sections: 
A) Input data section, 
B) Semivariance, drift, and associated t-test calculations, 
C) Autocorrelation and covariance calculations, and 
D) Output data section. 
A) Input Data: 
In order to use PCDRIFT, input and output data fi les must be provided 
by the user. A detailed description of needed inputs and a step by step 
description of each command and the appropriate user responses are as 
follows: 
1. After the user LOADs the program and hits the RUN key (F2), the 
following introductory screen will be displayed. 
************************************************************* 
1< PCDRIFT * 
* A PROGRAM FOR CALCULATION OF THE DRIFT * 
* FUNCTION FOR SPATIALLY VARIABLE SOIL PHYSICAL PROPERTIES * 
* Copyright 1987 * 
"' B. DAVIDOFF, J.W. LEWIS AND H.M . SELIM * 
* 
* PCDRIFT computes the drift and associated student * 
* t statistic based on randomized pair selection process. * 
* It also computes semivariograms and autocorrelograms. * 
* PCDRIFT users must provide the following file names * 
* and other data interactively: * 
"' 1. The name of the input data file * 
1< 2 . The name of the output file * 
1
' 3. Soil and/or user's name (optional) * 
* 4 Soil property or identification (optional) * 
"' 5. Number of observations (or rows in the matrix) * 
"' 6. Number of data sets (or columns in a matrix) * 
* 7 . Column number of data set for which computations * 
"' are desired * 
"' 8. Separation or lag distance (in lag, m, cm, or ft) * 
************************************************************* 
Please press Return to continue. 
2. The screen will then display the following message: 
Enter DRIVE and input data FILE NAME (e.g. A:T.dat or 
C:Water.dat) 
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User Response: Enter here the file name where the user's data 
are stored. If the file name is T .dat (for soi l tem-
perature) and i on Disk Drive A (or on Fixed 
Disk, i.e . Drive C), the user response is to type 
A:T.dat (or C:T.dat) 
and press Return . 
The Input Data File must be formatted (in a matrix form) such that 
the observation or variable is arranged row-wise . Let us assume our 
variable is surface temperature (T), which was measured at equal 
spacing of 30 cm, and the number of observations (N) is 300. The 
data may be arranged as follows: 
Table I .-Arrangement of ob ervations a a data matrix in the input file 
Data 
Lag or Temperature Moisture Suction 
sample data (T) data -0) data -\jJ) 
number 
I T(l) 0(1) \jl(I) 
2 T(2) 0(2) ljl(2) 
3 T(3) 0(3) ljl(3) 
N T(N) 0(N) ljl(N) 
N + l -999 -999 -999 
In the table above , the fir t column indicates the lag or sample 
number. The fir t data column contains the temperature observations , 
T( I) through T(N) . In addition to oil temperatures, two additional 
data columns , one for oil moi ture and another for water suction at 
si milar pacing, are al o included in the data matrix . As will be dis-
cus ed in later sec tion , the temperature data , which consist of N row , 
are in column I of the data matrix . Similarly, oil moisture and suction 
observations are of dimen ion N and are in columns 2 and 3 of the 
data matrix , respectively. In this program the maximum number of 
rows i 500 with a maximum of 10 columns (or data sets) in the data 
matrix . For larger dimen ion , the u er mu t modify the appropriate 
dimension statement accordingly. 
Warnings: Immediately following the N-th row (or N-th ob-
ervation), additional row (N + I) is added. The 
value - 999 in the N + I row i required in order 
to terminate reading of further data from the input 
file. 
MISSING VALUES must be recorded as 0.0 in 
the data matrix. Moreover, the user should ensure 
that all (non missing) values are positive. A neg-
ative value will cause the program to stop the 
calculations . 
PCDRIFT can handle up to 10 columns (or data 
sets). At the end of each calculation , the user 
will be prompted for the column number for 
which additional calculation is needed . 
3. The user will then be prompted for the following: 
Enter DRIVE and a NAME for OUTPUT FILE 
This output file will contain the output results from PCDRIFT. 
WARNING: If the FILE NAME already exists, the contents 
will be erased and replaced by results from the 
new run. 
User Response: The user must assign a name for an output file, 
which may be placed on Disk A or C as desired. 
For example, a file with the following name may 
be used 
A:TDRIFT.DAT (or C:TDRIFT.DAT for fixed disk) 
and press Return. 
4. The user will be then prompted for the following : 
Soil and/or User Name (optional) 
use· quotation marks 
User Response: The user provides soil name and other informa-
tion as desired . The information will appear in 
the output data file . For example: 
"Olivier Soil; Burden Plantation" 
and press Return . 
5 . The user will then be prompted for the following: 
Soil Property or Identification (optional) 
use quotation marks 
User Response: The user may provide soil property to be analyzed 
or identification as desired. The information will 
appear in the output data file . An example of a 
user response: 
"Temperature Data, 0 cm, November 16, 1983." 
and press Return . 
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6. The user will then be prompted fo r the fo llowing: 
Number of ob ervations (or rows in the data matrix) 
WARNING: 
U er Response: 
and press Return . 
If the number exceeds 500, the user must modify 
DIMENSION statements 250-300 of the com-
puter code. 
The u er mu t provide an integer for the number 
of data observation (or the number of rows in 
the data matrix as indicated in Table I). 
7. The user will then be prompted fo r the fo llowing: 
Number of data sets (or columns in the data matrix) 
WARNING: 
User Response: 
and press Return . 
If the number exceeds 10, the user must modify 
DIMENSION tatement 250-300 in the computer 
code. 
The u er mu t provide an integer for the number 
of data set (or the number of columns in the 
data matri x of Table I). For example, for the 
temperture, moi ture and suction data in Table 
1 , the appropriate re pon e fo r the number of 
data et i 3. 
8. The user will then be prompted for the fo llowing: 
Column number of the data set for which computations are needed 
User Re ponse: 
WARNING: 
and pre Return . 
Thi refer to the column in which the desired 
data et re ide in the data matri x (see Table I). 
An example of a u er re ponse is to enter the 
integer nu mber 2 if the dri ft calculations for oil 
moi ture are de ired. 
The fi r t colu mn of Table I which contains the 
ample number (or lags) , i not a part of the data 
matrix as di cu ed above. Although this column 
i not u ed in the calculations, it mu t be included 
in the input data file. 
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9. The user will then be prompted for the following: 
Enter Separation or Lag Distance 
User Response: 
and press Return. 
This refers to the spacing between successive 
observations in any unit as desired. This will be 
used in the calculations of drift versus distance 
in the appropriate units. 
B) Calculations of Semivariogram and Drift Function: 
After all input parameters have been interactively entered when 
promoted, the data matrix is read from the INPUT FILE and semivario-
gram calculation begins. This is indicated by the following statement 
being displayed on the screen 
Computing Semivariogram. Please wait. 
User Response: None 
In the computer program, statements I 050 to 1360 calculate the sem-
i variance, SV(K) , as given by equation [l]. The calculations are only 
carried out to one-third of the total length of transect as commonly 
suggested in geostatistics literature . In addition, the number of pairs, 
C(K), involved in the estimation of the semivariogram for each lag 
distance K is also calculated. This is followed by the calculation of 
the drift function and the Student 's t statistic. This occurs when the 
following message is displayed 
Computing the drift function and Student's statistic. Please wait. 
User Response: None 
Here , statements 1400 to 2110 calculate the drift DR(K) and associated 
Student's t statistic, T(K) . For each lag distance K , the RANDOMIZE 
TIMER function (statement 1430) is u ed to randomly select pairs of 
ob ervations along the transect. The numbers of pairs of observations 
involved in drift calculation CC(K) are also stored. 
C) Calculations of Autocorrelation, CORG(K), and Covariance, 
COVG(K): 
Statements 2180 to 2450 calculate autocorrelation and covariance, 
which is indicated by the following message 
Computing autocorrelograms and covariogram. Please wait. 
User Re pon e: None 
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All estimation (i.e, emivariance, drift , t test , autocorrelation, and co-
variance) are carried out up to a separation distance of one-third the total 
length of tran ect as recommended by David ( 1977). If necessary, this 
may be modified in the computer code. 
D) Output: 
Following program execution the re ult from PCDRIFT are displayed 
on the screen. The result are al o stored on a permanent output file. The 
name of the output file has been a igned earlier by the user. Statement 
25 10 opens the output file . The format used to print the results is given 
by statement 2780 of the computer code. A sample output is given in 
Appendix C. The output contains the following statistical calculations; 
1. separation distance in lags , K; 
2. separation distance in appropriate unit , H(K); 
3. autocorrelogram, CORG(K) ; 
4 . covariogram, COYG(K) ; 
5 . semivariogram, SV(K); 
6. number of pairs , C(K), used in CORG(K) and SY(K) calculations; 
7. drift function, DR(K) ; 
8. Student ' statistic (t te t) , T(K); and 
9. number of pair , CC(K), u ed in DR(K) and T(K) calculations . 
If additional calculation are needed on other data ets, the user must 
enter I when prompted by the mes age 
Additional calculations needed on other variables (or data sets) 
If YES, enter 1, If NO, enter 2 
If YES, the user will be further prompted for additional information such 
as the column number on which the data et i located and other needed 
parameter a de cribed earlier otherwi e the following mes age will be 
di played . 
END OF PROBLEM 
Examples 
As an illu trative example for PCDRIFT, we elected soil temperature 
data which wa mea ured at everal depth at the Burden Re earch Station, 
Baton Rouge , Loui iana. The oil i an Olivier ilt loam , and the mea-
urement were made on November I 6, 1983 u ing thermocouples. The 
mea urements were made at equal di tance of 68 centimeters along an 
80-meter tran ect (for detail ee Davidoff, Lewi , and Selim, 1986). 
The data for 0- 5-, I 0- 20- and 30-centimeter depth are given in 
Appendix B (from the input data file) ; a total of 127 mea urements were 
made . Mi ing value are indicated by zero , and the la t record with 
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sample number - 999 is needed for the termination of the READ com-
mand. 
In the examples shown here, we restrict our analysis to the top two 
depths (0 and 5 centimeters). Figure 1 shows the variation of the measured 
soil temperature at both depths along a transect. The surface temperature 
shows fluctuations about the mean with no obvious trend . However, for 
the 5-centimeter depth, the temperature increased from one end of the 
transect over a distance up to about 20 meters and appeared to level off 
thereafter. Figures 2 and 3 show the values for the drift and Student's 
t test , respectively. 
From Figure 3, two and seven points of the t statistics are outside the 
95 percent confidence limit for the 0- and 5-centimeter depth temperature, 
respectively . Therefore , we conclude that the drift is not significant and 
can be ignored . Drift analysis using our method would thus indicate 
detrending of temperature data shown in Figure I is not necessary. The 
use of the cancellation method as proposed by David ( 1977) resulted in 
some 50 percent of the t statistics significiantly different from 0 (for a 
= 0.05), indicating falsely the presence of a trend for the temperature 
at the 5-centimeter depth . The results of the drift and the Student's t test 
using the cancellation method are shown in Figure 4. 
In summary, a reliable method for the estimation of the drift function 
and associated Student's t statistic was developed. The method presented 
is more precise than the cancellation method . The PCDRIFT computer 
program performs the drift function calculations for spatially variable 
data . Other calculations include the mean , variance, semivariance, and 
autocorrelations . PCDRJFT is interactive and user friendly . The program 
is available for main frame or personal computer users. 
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Appendix A: Listing of PCDRIFT Computer Program 
10 CLS 
20 PRINT ''***************************************'*********************'' 
30 PRINT "* PCDRJFT •" 
40 PRINT "* A PROGRAM FDR CALCULATJ ON OF THE OR I FT •" 
50 PRINT "* FUNCTION FOR SPATIALLY VARIABLE SOIL PHYSICAL PROPERTIES •" 
/,O PRINT ". 70 PRINT ". 80 PRINT ". 90 PRINT ". 100 PRINT "• 
Cop yr igh t 1987 
B. DAVIDOFF, J . W. LEWIS ANO H.M. SELIM 
PCORJFT computes the drift and associated student 
statistic based or1 randomized pair selection process . 
It also computes semivariograms and autocorrelograms. 
PCORJFT users must provide the following file names 
and other data interactively: 
I. The name of the input data file 
2. The name of the output file 
3 . 
4 
5. 
6. 
7. 
8. 
Soil and/or user's name (optional) 
Soil property or identification (optional! 
Nun1ber of observations (or rows in the matrix> 
Number of data sets (or columns in a matrix> 
Column number of data set for which computations 
are desired 
Separation or lag distance (in lag, m, cm, or ft) 
. " 
•" 
•" 
•" 
. " 
. " 
•" 
*" 
•" 
•" 
*" 
*" 
•" 
. " 
•" 
... 
•" 
110 PRINT "• 
120 PRINT "• 
130 PRINT "• 
140 PRINT "• 
150 PRINT "• 
160 PRINT "• 
170 PRINT "• 
180 PRINT "• 
190 PRINT "• 
200 PRINf "* 
210 PRINT "* 
220 PRINT "* 
230 PRINT 
240 PRINT 
''*****************'*******************************************'' 
250 
260 
270 
280 
290 
300 
" Please press Return to continue." : INPUT CCC$ 
DIM 0(500,IOl,H(200l,SV(200l,CORG<200l,COVG(200l,C<200l 
DIM OR<200l,T(200l,CC(200l 
DIM AV(200l,S(200l,TOTAL<200l,TOTAL1<200l,TOfAL2<200l 
DIM SSI (2001 ,SS2(200l ,VAR(200l ,SSD(200l 
DIM MO( 101,F(101 ,MEAN I <2001 ,MEAN2<200l ,NZ( 101,NP(10) 
DIM 00<200l,A(200l,SS(200l 
310 REM 
320 REM 0 < 500, 10 l IS A 20 ARRAY FOR 500 RQL;S OF DA TA ANO I 0 COLUMNS; 
330 REt1 H( l, SV( l, CORG( l, COVG< l, ANO C( l ARE ARRAYS FDR SEPARATION 
31,0 REM DISTANCE, SEMIVARIANCE, AUTOCORRELATION, COVARIANCE, ANO 
350 REM NUMBER OF PAIRS OF OBSERVATIONS RESPECTIVELY. 
360 °REM OR(l, T<l, CC(l ARE ARRAYS FOR ORJf"T, T TEST, ANO NUMBER OF 
370 REM PA IRS OF DBSERVAT JONS <FDR OflJFT CALCULATION l RESPECTIVELY . 
380 AA=O : CLS : GOTO 440 
390 RESTORE : RESET : CLS : PRINT " " : PRINT " " 
400 
410 
420 
430 
PRINT " 
PRINT " 
INPUT AAA 
Are you entering a New data file name . . . ?" 
If YES, enter l; if NO, enter 2 " 
IF AAA=2 THEN GOTO 480 
440 CLS : PRINT " " : PRINT 
450 PRINT " Enter DRIVE and input data FILE NAME (e.g . A:T.dat or " 
460 PRINT C:water.dat l 
470 INPUT FILE$ :CLS 
480 CLS: PRINT " " : PRINT " " 
490 PRINT " Enter DRIVE and a NAME for OUTPUT FILE " 
500 PRINT " 
510 
520 
~i30 
540 
::i50 
560 
570 
580 
590 
600 
PRINT " 
PRINT " 
PRINT " 
PRINT " 
PRINT 
PRINT 
This output file will contain the output results from" 
PCDRIFT." : PRINT " " 
WARNING: If the FILE NAME already exists," 
the contents will be erased and replaced 
by results from the new run . " 
INPUT FILEN$ PRINT :CLS : PRINT PRINT 
PRINT " Soil and/or User Name <optional) " 
PRINT " 
INPUT LABLE$ 
use Quotation Marks 11 
:CLS: PRINT " " : PRINT " 
610 PRINT " Soi 1 PropE'rty or Identification <optional) " 
620 Pf1JNT " use Quotation Marks " 
19 
630 INPUT SOIL!DS : CLS : PRINT " " : PRINT 
640 PRINT " Number of observations (o r rows in the 'data matrix') 
650 PRINT 
660 PRINT 
670 PRINT 
6BO PRINT 
690 INPUT N 
WARNING: If the number exc eeds 500, the u~er must " 
modify the DIMENSION <statements 250-300)" 
of the computer code . " : PRINT " 
700 CLS : PRINT " " : PRINT " " 
710 CLS : PRINT • Number of data sets (or columns in the 'data matrix' l " 
720 PRINT " 
730 PRINT " WARNING: If the number exceeds 10, the user must " 
740 PRINT " modify the DIMENSION <statements 250-300) " 
750 PRINT " of the computer code.": PRINT " " 
760 INPUT NC : CLS : PRINT " " : PRINT " " 
770 PRINT " Column number of the data set for wh ich computations are needed " 
7BO INPUT COL : CLS : PRINT " " : PRINT " 
790 PRINT " Enter Separation or Lag Distance " : PRINT " " 
BOO PRINT " " : INPUT H : CLS 
BIO REM IF AA=l THEN GOTO 1040 
820 REM •t•••t•11111111111111111t1111t11111tttttt1 ~11111t1111111 
830 REM ttttt11111111111•1 READ THE DATA ••••••• ·~•••••••****** 
B40 PR INT : PRINT : PRINT " Data input started • • • " 
B50 OPEN FILES FOR INPUT AS •1 
B60 FOR I = 0 TO N+I 
B70 FOR J =I TO <NC+ll 
BBO REM D<I,Jl IS DATA ARRAY 
B90 INPUT •1, D<I,J l 
900 IF D ( I , J l > 0 OR D <I , J l =O THEN GOTO 950 
910 IF F<Jl>O OR F<Jl<O THEN GOTO 970 
920 F(J) =I 
930 MO<Jl=l-1 
940 GOTO 970 
950 L = I : IF D ( I , J l =O THEN NZ< J l =NZ< J I +I 
960 IF D<I, J l>O THEN NP< J l=NP< J l +I 
970 IF D<I,<NC+l ll = -999 THEN GOTO 1030 
9BO NEXT J 
990 NEXT I 
1000 REM •••••••••••• END OF DATA READING ••••••••••••••• 
1010 REM ***''''''''' t111111111t1111 
1020 REM •••111111t1ttt11111111111111111t1111111111111111111t111t 
1030 REM 
10'10 REM 
1050 REM •••••• CALCULATION FOR SEMIVARIANCE ••••••• 
1060 REM 111111 ttttttt 
I 070 J=COL +I :CLS : PRINT 
IOBO PRINT " Comput ing se,.ivariogra .. . Please wait. •• " 
1090 FOR K = 0 TO N/3 
1100 TOTALl=O : TOTAL2=0 
1110 SSO=O : D=O : S=O : C=O 
1120 FOR l=O TO N 
1130 IF D<I ,J l = 0 THEN GOTO 1270 
1140 IF D« !+Kl ,Jl =O THEN GOTO 1270 
1150 IF D(l,Jl <O THEN GOTO 1280 
1160 IF D« l+K),J l < 0 THEN GOTO 1280 
11 70 P = D<I,Jl - D« l+K>,Jl 
l lBO S=S+l : S<Kl = S 
1190 D= PA2 +D 
1200 DD <Kl=D 
121 0 TOTAL I = D<I ,J l + TOTALI 
1220 TOTALl <Kl = TOTAL! 
1230 TOTAL2 D« ! +Kl ,Jl + TOTAL2 
1240 TOTAL2< Kl = TOTAL2 
1250 C=C+l 
1260 REM READ NEXT VALUE 
1270 NEXT I 
1280 C<Kl=C 
1290 REM H(K) IS SEPARATION DISTANCE 
20 
1300 H<Kl= H•K 
1310 REM SV(l IS SEMIVARIANCE 
1320 SV<Kl = DD<Kll<2•C <K l l 
1330 MEAN! <Kl = TOTAL! <Kl I C< Kl 
1340 MEAN2 <Kl = TOTAL2 (Kl /C (Kl 
1350 IF K N/3 THEN GOTO 1370 
1360 NEXT K 
1370 REM ******** CALCULATIO~ FOR DRIFT FUNCllON ******** 
13BO REM •••••••• ******** 
1390 REM ••••••************''***•*************«******************* 
1400 J=COL+l :CLS: PRINT " " : PRINT " " : PRINT " " 
1410 PRINT " Computing the drift function and Student-t statistic. " 
1420 PRINT " Please wait ••• " 
1430 RANDOMIZE TIMER 
1440 MO=MO<Jl 
1450 REM 
1460 
1470 
14BO 
!'190 REM 
1500 
1510 
1520 
1530 
1540 REM 
1550 REM 
FOR K=I TO ((N/3l+ll 
Nl=MO-K 
M=Nl+l 
SEl UP A<l TO SELECT PAIRS FOR DRIFT FUNCTION 
FOR I= 0 TO NI 
A<I l=I 
NEXT I 
C=O : DF=O SP2=0 
1560 REM LOOP TO SELECT RANDOM PAIRS FOR DRIFT FUNCTION 
1570 
15BO 
1590 
1600 
1610 
1620 
1630 REM 
1640 
1650 
1660 
1670 
1680 REM 
1690 . 
1700 REM 
171 0 REM 
1720 
1730 
1740 
1750 
1760 
1770 
17BO 
1790 
!BOO 
lBI O 
IB20 
IB30 REM 
IB40 
S=INT<M•RNDl 
T=S 
l=A<Sl 
IF 0(1,Jl =O OR D<<l+Kl,Jl=O THEN GOSUB 1970 
IF D<l,Jl=O OR D<<l+Kl,Jl=O THEN GOTO 2040 
IF D<l,Jl<O OR D<<l+Kl,Jl<O THEN GOTO 2180 
ADD SELECTED PAIR TO DRIFT FUNCTION 
P=D(l,Jl - D<<l+Kl,Jl 
DF=P+DF 
SP2zSP2+P•P 
CzC+I . 
GOSUB 1970 
CHECK SEE IF ADJACENT A<l'S ARE UNUSABLE 
FIND SUCEEDING UNUSABLE OBSERVATION 
IF M=O THEN GOTO 2060 
Gl =S+K :G2=M- I 
IF Gl>G2 THEN MIN=G2 
IF Gl<G2 THEN MIN=Gl 
FOR ll=S TO MIN 
IF A( Ill < <l+Kl THEN GOTO IB20 
IF A< Ill > (!+Kl THEN GOTO IB40 
T=ll 
NEXT II 
GOSUB 1970 
GOTO IB40 
FIND PRECEEDING UNUSABL E: OBSERVATION 
IF M=O THEN GOTO 2060 
IB50 G3=0:G4=S-K 
IB60 IF G3>G4 THEN MA X=G3 
IB'/O IF G3<G4 THEN MAX =G4 
IBBO FOR II =<S- l l TO MA X STEP - I 
IB90 IF A< 11 l > <I -Kl THEN GOTO 1940 
1900 IF A<lll < <I-Kl THEN GOTO 2040 
1910 T=I I 
I 920 GOSUB 1 970 
1930 GOTO 2040 
1940 NEXT II 
1950 GOTO 2040 
21 
REMOVE USED OR UNUSABLE OBSERVATIONS 
M=M- 1 
FOR J J =< T+l l TOM 
A<T > = A<JJ> 
T=JJ 
NEXT JJ 
RETURN 
CON TI NUE TO SELECT PAIRS AS LONG AS ANY REMAIN 
IF M>O THEN GOTO 1570 
CCI I IS NUM BERS OF PAIRS INVOLVED IN DRIFT CALCULATION 
CCIKl=C : CCIO>=CC<I> 
OR I l IS DR IFT FUNCTION 
NEXT K 
DR<K>=DF/CC<K> 
VP=ISP2-IDF•DF/CC<Kll l I <CC<K>-1> 
T<K> = DR<K> I <SOR <VP/CC<Kl > > 
••••••••••••••• ••••••••••••• •••••• •• •• ••• ••••••••• •••• •••• 
.........•...... •. ............... ..... .... ... ......••.••• 
'''''*''' CALCULATION FOR AUTOCORRELATION .....•. .... 
••••••••••• AND COVARIANCE ••••••••••• 
1960 REM 
1970 
19BO 
1990 
2000 
20 10 
2020 
2030 RE M 
2040 
2050 REM 
2060 
2070 REM 
20BO 
2090 
2100 
2110 
2120 RE M 
2130 REM 
2140 REM 
2150 REM 
2160 REM 
2170 REM 
21BO J= COL >I 
CLS: PR INT ?. 190 
2200 
22 10 
2220 
2230 
2240 
2250 
2260 
2270 
22BO 
2290 
2300 
2310 
2320 
2330 
2340 REM 
2350 
2360 
2370 
23BO 
2390 
2400 REM 
24 10 
2420 REM 
2430 
2440 
2450 
PRI NT "Compu t i ng au tocorrelogram and covariogram . Please wait ... " 
FOR K= 0 TO N/3 
SSl =O : SS2=0 : SS=O 
FOR I= 0 TO N 
IF D< I , J > =O THEN GOTO 2350 
IF DllI+Kl,J) =O THEN GOTO 2350 
IF D<I , J><O THEN GOTO 2360 
IF Dll l +K>,J><O THEN GOTO 2360 
Al = 011 , J) - MEANl<K> 
NEXT 
SS I= A1•2 + SSI 
A2= Dlll+Kl,Jl - MEAN2<K> 
SS2 = A2•2 + SS2 
1\3 = AI•A2 
SS= A3 + SS 
J =COL+ I 
SSIKl = SS 
SS l <K> = SSI/ICIKl-ll 
SS21Kl = SS2/ICIK1-ll 
COVG<> IS COVARIANCE 
COVG<Kl = SSIK> I <C<Kl-1> 
CORG<> IS AUTOCORRELl\TION 
CORG<K> = COVG<K> I <SSllK>•SS2<K>>•.5 
IF K > N/3 THEN GOTO 2510 
NEXT K 
i'460 REM 1111111111111111 1 1 1 111111111 1 1 11 11 1 1 1 1 1 11 1 111 1 ••• • • • ••••• 
2470 REM • • 
24BO REM t 
2490 REM ••••••••••• • •• 
2500 REM 11111111111111 
PRINT RESULTS •••••••••••• 
•••••••••••• 
25 I 0 OPEN FI LEN' FOR OUTPUT AS W3 
2520 SO, =" • " :CL,=LABLE': CN-.=FILEN-.:CLU=FILE' 
2530 FOR I=I TO Bl 
2540 PRINT #3, SO' ; 
2550 IF !=BO THEN GOTO 2570 
2560 NEXT I 
2570 PRINT W3, " " : PRINT #3, 
25BO PR I NT # 3 1 " 
2590 PRINT #3 1 " 
2600 PRINT W3, " FOil 
26 10 PR INT #3 1 " 
2620 PRINT #3 1 " 
f'CDRIFT 
A PROGRAM FOR CALCULATION OF THE DRIFT " 
SPATIALLY VARIABLE SOIL PHYSICAL PROPERTIES " 
COPYRIGHT I9B7" 
B. DAVIDOFF, J .W . LEWIS AND H. M. SELIM" 
22 
2630 PRINT #3, " " :PRINT #3, " " 
2640 FOR l=l TO 81 : PRINT 03,SOs; 
2650 IF 1=80 THEN GOTO 2670 
2660 NEXT I 
2670 FORM1$= "#M#M#.tttttttt " 
2680 PRI NT #3, " " : PRI NT #3, "Input Fi l e Name = "CL\$ 
2690 PRINT #3, "Output File Name "CN$ :PRINT #3, 
2700 Pfl!NT »3,"Sample Variance " SSl< Ol 
27 10 PRINT tt3 ,"Sample Mean " ME ANll Ol 
2720 PRINT #3, "Number of data " NPIJl 
2730 PRINT tt3, "Missing Obser vations= " NZ <Jl 
2740 FOR l=l TO 81 : PRINT #3, SO$ 
2750 IF 1=80 THEN GOTO 2770 
2760 NEXT I 
2770 PRINT #3, " ": PRINT #3, " " 
2780 FORM!$ ="#####.##MM FORM2$ ="U# " 
2790 CL$=LABLE$ 
PRI NT #3, CL$ 2800 
281 0 
2820 
2830 
2840 
2850 
2860 
2870 
PRINT #3, SOILID$ 
SI$="-" 
FOR l =I TO 81 
PRINT #3, SI$ ; 
IF 1=80 THEN GOTO 2870 
NEXT I 
PRINT #3, " " 
c!880 Cl$=" AUTO. COVAR. 
2890 Cl 1$•" T NO. OF " 
2900 C2$="LAG DISTANCE CORR. IANCE 
291 0 C22$=" TEST PAIRS " 
2920 PRINT tt3,Cl$;Cll$ : PRINT #3 , C2$;C22$ 
2930 FOR l =I TO 81 
2940 PRINT #3, SI$ ; 
2950 IF 1=80 THEN GOTO 2970 
2960 NEXT I 
PRINT #3," " 
FOR K=O TO N/ 3 
SEMI VAR NO. OF 
IANCE PAIRS DRIFT 
2970 
2980 
2990 
3000 
301 0 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
PRINT #3,USING 
PRINT #3,USING 
PRINT #3,USING 
PRINT #3,USING 
PRINT #3,USJNG 
IF K > N/ 3 
FORM2$; K; 
FORMl$;H< Kl;CORG< Kl ;COVG <Kl;SV<Kl; 
FORM2$;C< Kl; 
NEXT K 
3100 CLOSE #3 
311 0 RESTORE 
3 120 RESET 
FORMl$;DRI Kl;T< Kl; 
FORM2S;CC IK l 
1 HEN GOTO 3060 
FOR l =I TO 81 : PRINT tt3,Slt 
IF 1=80 THEN GOTO 3090 
NEXT I 
PRINT #3, " " : PRINT #3, "ENlJ OF PROBLEM " 
3130 CLS : PRINT : PRINT :PRINT 
3140 PRINT "Additional calculations needed on ot her variables <or data sets) " 
3150 PRINT PRINT " " : PRINT 
3160 PRINT " If YES, enter I; If NO, enter 2 •..... "; 
3170 INPUT AA 
3180 IF AA=! THEN GOTO 390 
3190 CLS : PRINT " " : PRINT " " : PRINT " " : PRINT 
3200 PR I NT " END OF PROBLEM " 
321 0 REM •••••••****************************'********************** 
3220 REM *'***************************'***'************************ 
23 
Appendix B: List of Soil Temperature Data of Olivier Soil 
at 0-, 5-, 10-, 20-, and 30-Centimeter Soil Depths 
(Input Data File). 
Soil temperature observations, used in input 
data file, for several depths for Olivier silt 
loam, Burden Research Station, Baton Rouge, LA 
Sample 0 
number cm 
1 15.00 
2 15. 00 
3 14. 90 
4 0.00 
5 16. 40 
6 16. 40 
7 17.10 
8 0.00 
9 18 .80 
10 19. 20 
11 18.40 
12 0.00 
13 20.50 
14 0.00 
15 0.00 
16 21. 70 
17 20. 10 
18 20.30 
19 20.40 
20 20.60 
21 20.40 
22 20.40 
23 19. 50 
24 17. 70 
25 18. 10 
26 18.10 
27 17. 30 
28 17. 10 
29 17. 10 
Temperature, C 
5 
cm 
14.50 
14.50 
14.80 
14.60 
14.20 
14.50 
14.70 
o.oo 
15.40 
15.40 
15.00 
0.00 
16.00 
15.70 
15.70 
1b.1 0 
15.70 
16. 00 
17.50 
16.50 
16.20 
16.80 
16.20 
15.90 
17.60 
17. 70 
16.00 
16.80 
16.40 
10 
cm 
13.70 
13.50 
13.20 
0.00 
14.00 
13.60 
13.60 
0.00 
14.50 
13.90 
14.30 
0.00 
14.60 
14.50 
14.70 
14.60 
14.50 
14.70 
14.70 
14.20 
15.00 
15. 00 
14.90 
14.70 
15.00 
14.90 
14.90 
14.90 
15.00 
24 
20 
cm 
15.70 
15.80 
15.20 
16.30 
16.20 
15.20 
15.60 
0.00 
16 .10 
15.30 
15.70 
0.00 
14.60 
0.00 
18.30 
16.20 
14.90 
15.80 
14.60 
15.60 
15.90 
15.90 
15.70 
15.90 
15. 10 
15.30 
16. 10 
15.70 
16.90 
30 
cm 
17.40 
17.50 
17.30 
17.60 
16.90 
17.30 
17 .10 
17.30 
17 .40 
1?.50 
16.80 
0.00 
17.00 
17.50 
17.80 
17.90 
17.20 
17.60 
16.80 
17.50 
16.30 
17.60 
17.30 
17.60 
17.20 
17.00 
17.40 
17.20 
17.30 
-------------------------------------------------Temperature, c 
------------------------------------------Sample 0 5 10 20 30 
nu mb er cm cm cm cm cm 
------------------------------ ---------- ---- -----
30 16.30 16.40 14.70 15.90 17.40 
31 0.00 0.00 15. 10 15.80 16.90 
32 16.30 16.60 15. 10 16. 10 17.20 
33 15.00 16.00 14.50 15.50 16.60 
34 16.30 16.70 14.80 15.80 16.80 
35 16.20 17.60 15.30 15.60 17.00 
36 16.20 16.90 14.80 15.80 16.30 
37 15.80 15.90 14 . 60 14.90 16.50 
38 16.40 17.90 19.50 14.20 14.20 
39 15.80 18.20 15.30 14.60 16.70 
40 16.50 16.70 14.70 15. 10 17.30 
41 20.40 18.80 16.40 15.60 16.70 
42 20.40 16.90 15.50 16. 10 17. 10 
43 19.50 15.90 15.40 15.60 17.20 
44 17.70 0.00 0.00 0.00 0.00 
45 18. 10 15.90 15.90 16.30 17.40 
'+6 18. 10 0.00 0.00 0.00 0.00 
47 17.30 15.70 15.40 15.90 17.40 
48 17 .10 16. 10 15.60 15.90 17.00 
49 17 .10 16.90 15.50 15.70 17.30 
50 16.30 17. 10 15. 10 15. 10 16.80 
51 0.00 0.00 o.oo 0.00 0.00 
~i2 16.30 17.80 16. 10 14.90 16.80 
53 15.70 17.00 15.50 16 .10 17.60 
54 16.30 18.90 17.80 14.40 14.30 
55 16.20 17.20 15.50 15.00 17.00 
56 16.20 16.40 15.30 15.30 16.80 
57 15.80 15.80 15.20 15.40 16.80 
58 16.40 15.70 15.50 16.00 17.20 
59 15.80 17.90 15.80 15.30 16.80 
61 17.30 16.40 15.50 16.20 17.50 
60 0.00 0.00 0.00 o.oo 0.00 
62 18.80 17.00 15.60 15.30 17. 10 
63 19.60 16.40 0.00 o.oo 0.00 
64 0.00 17.80 17.80 17.20 16.90 
65 20.60 16.20 15.70 15.60 17.30 
66 0.00 17.50 15.80 15.30 16.90 
25 
-------------------------------------------------Temperature, c 
------------------------------------------Sample 0 5 10 20 30 
number cm cm cm cm cm 
-------------------------------------------------
67 20 . 10 16 . l 0 15 . 40 15 . 20 17 . l 0 
68 19 . 60 15 . 60 15.60 17 . 30 18.30 
69 19 . 60 16 . 70 15.20 15 . 60 17.20 
70 17 . 60 0 . 00 0 . 00 0.00 0 . 00 
71 0 . 00 16 . 80 16. 10 o.oo 17.60 
72 18 . 30 16.60 15.70 16 . 30 17.30 
73 15 . 50 17.20 0 . 00 15 . 40 17 . 30 
74 19.40 0 . 00 0 . 00 0.00 0.00 
75 19 . 60 18 . 00 16 . 30 15 . 40 17.60 
76 19 . 90 0 . 00 0.00 0.00 0 . 00 
77 18 . 90 0 . 00 0 . 00 0.00 0.00 
78 17.90 16 . 00 14 . 90 15 . 30 16.40 
79 20 . 40 15 . 6() 14.90 15 . 70 17 . 20 
80 19 . 70 0.00 0 . 00 0.00 17. 10 
81 20 . 40 17 . 00 16. 10 15.40 17;00 
82 20 . 10 16.50 15.80 16.40 17 . l () 
83 20 . 10 17.20 15.60 15.80 17.00 
8'+ 19.40 16 . 40 15.30 15 . 60 17 . 10 
85 19. 10 16 . 60 15.40 15.90 16 . 90 
86 18.90 17 . 30 15.70 15.70 17 . 00 
87 19 . 90 16 . 90 15.20 15. 10 16.40 
88 20 . 90 17 . 80 15 . 50 15.70 16 . 40 
89 0.00 o.oo 0.00 0.00 16.70 
90 0 . 00 0.00 0.00 0.00 0 . 00 
91 0.00 0.00 0.00 0.00 17.30 
92 21.00 17 . 50 16.80 15.40 16 . 60 
93 20 . 90 17.80 15.70 16.00 16.80 
94 20 . 60 16 . 50 15.20 16. 10 16.70 
95 19.90 17.70 15.40 15.20 16.40 
96 19.70 16.30 15 . 10 16. l 0 16 . 90 
97 20.60 17. l 0 15.20 15.80 16.60 
98 o.oo 0.00 0.00 15 . 80 0.00 
99 20.10 16 . 90 15.80 16.20 17.50 
100 19 . 60 17.40 15 . 20 15.30 17 . 30 
101 19.50 16. 00 16 . 00 16.20 17 . 60 
102 o.oo 0.00 o.oo 0.00 o.oo 
103 20.00 16.60 16.20 15.60 17 . 10 
26 
-------------------------------------------------TE?mperature, c 
-- ----------------------------------------Sample 0 5 10 20 30 
nurr.ber cm cm cm cm cm 
-- ---- -------------------------------------------
104 19.80 16.60 16.00 16.20 17.50 
105 19.60 16.30 15.70 15.90 17.20 
106 19.40 16. 10 15.80 16.20 17.20 
107 19.50 15.80 15.90 15.60 17.50 
108 18.90 15.90 16.20 16.00 17.40 
109 18.00 15.60 15.70 15.50 17.30 
110 o.oo 0.00 0.00 0.00 0.00 
111 o.oo 16 .10 15.40 15.60 16.70 
112 18.20 16.70 15.80 15.40 17.00 
113 19.50 16.20 15.70 16.50 16.90 
114 18.50 16. 10 15.ElO 15.30 16.70 
115 0.00 0.00 0.00 0.00 0.00 
116 18.50 15.70 16.00 17. 10 17.70 
117 19.00 16. 10 15.90 15.50 16.40 
118 18.60 16.00 15.70 16.50 17.20 
119 18.20 16.00 15.30 15.80 16.90 
120 17.70 16.00 15.30 15.80 16.90 
121 17.20 16.00 15.70 16.20 17.00 
122 17.60 15.90 15.40 16.20 17.40 
123 17.40 16.00 15.40 15.60 17.20 
124 18.40 16.30 15.90 17. 10 18.50 
125 o.oo o.oo 17.30 o.oo 0.00 
126 19.00 16.70 16.30 15.90 17.70 
127 20.50 16.50 16.20 16.40 18. 10 
-999 -999.00 -999.00 -999.00 -999.00 -999.00 
-----------------------------------------------
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Appendix C: Example of Calculated Results (Output File) for 
Soil Temperature at 0-Centimeter Depth . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PCORIFT 
A PROGRAM FOR CALCULATION OF THE DRI FT 
FOR SPATIALLY VARIABLE SOIL PHYSICAL PROPERTIES 
COPYRIGHT 19B7 
B. DAVIDOFF , J . W. LEWIS ANO H.M. SELIM 
••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• 
Input Fi le Name A:T.OAT 
Output File Name= A:ORIFT. OAT 
Sample Var i ance 
Sample Mean 
Number of data 
2.9522b 
IB.40JB7 
107 
Missing Observations = 20 
······················ ······································*··················· 
Olivier Soil; Burden Planta ti on 
Temperature Data, 0 cm, November lb, 19B3 
NO . OF 
LAG DI STANCE 
AUTO. 
CORR. 
COVAR. 
IANCE 
SEMI VAR 
IANCE PAIRS DRIFT 
0 
I 
2 
3 
4 
5 
b 
7 
B 
9 
JO 
II 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
3 1 
32 
0.0000 
O.b800 
I . 3b00 
2.0400 
2.7200 
3.4000 
4.0800 
4.7b00 
5.4400 
b.1200 
b.8000 
7.4BOO 
8. IbOO 
B.8400 
9.5200 
10.2000 
10.8BOO 
I J.5b00 
12.2400 
12.9200 
13.bOOO 
14.2800 
14.9b00 
15.b400 
lb.3200 
17.0000 
17.b800 
18. 3b00 
19. 0400 
19. 7200 
20 . 4000 
21 . OBOO 
21. 7b00 
1. 0000 
0.82b8 
0.7330 
0.5985 
0.5311 
0.45Jb 
0.3139 
0.243 1 
0.0971 
0.1294 
0.0383 
0 .0178 
0. 0253 
- 0.00b3 
- 0. 0459 
-0.1458 
-0.0702 
-0.0879 
0.02b5 
0.051 2 
0.14b9 
O. lb18 
0.1581 
0.1991 
0.1 584 
0.2305 
0.1142 
0. 0505 
-0 . 0178 
-0 . 0427 
-0 . 0437 
-0 . 05b5 
-0 . 0358 
2 . 9523 
2.38 17 
2. 0153 
1.7341 
I .52b2 
1.2983 
0.915b 
O.b957 
0.2745 
0.3733 
0.1117 
0.0541 
0 . 0730 
-0.0189 
-0.140b 
-0 .452b 
-0 .21b7 
-0 .2b59 
0.07b7 
0.1545 
0.45b0 
0.4855 
o. 4538 
0.5944 
0 . 483b 
O.b83b 
0.350b 
0.1531 
-0.0534 
-0. 128b 
-0.1358 
-o . 1705 
-0.1098 
0.0000 107 
0 .4950 90 
0.73bb 80 
I .15b0 87 
J.3497 89 
I .~b55 87 
1.9871 84 
2 . 1475 85 
2 . 5383 85 
2 . 48Bb 83 
2.7781 84 
2.942b 81 
2.7848 81 
2.9801 83 
3. lb32 80 
3 . 5279 81 
3.2747 79 
3.2b71 80 
2 .8023 79 
2.8bb9 80 
2 .bb42 81 
2.5378 77 
2.4b71 75 
2 . 411B 7b 
2.588b 74 
2.307b 74 
2.732b 73 
2.801b 74 
3 . 0453 70 
3.1184 b9 
3 . 230b 70 
3. lb70 b9 
3. lb37 b8 
28 
0 . 0000 
0 .1 lb3 
-0 .4220 
-0 .2b00 
0.0174 
0 .1 143 
-0 . 1778 
-0 .1022 
0.0333 
-0 .5093 
-0 .5718 
0.1298 
0.0395 
O.Ob22 
-0 . 3209 
-O . I 13b 
0.1048 
- 0.1140 
0 .1524 
0.0073 
-0 .1500 
0.24b3 
0.228b 
0.1714 
-0 .1488 
0 .4119 
0.3b00 
0.4595 
-0.4000 
0 . 27b9 
0.5047 
-0 . 34b2 
0 . 1128 
T 
TEST 
NO . OF 
PA IRS 
0. 0000 43 
O.b751 43 
-1.9173 41 
-J.1451 45 
0.0792 4b 
0.3971 42 
-0.5501 45 
-0.35b8 45 
0.0969 45 
-1. 4745 43 
-1. 7b58 39 
0.3773 47 
0.1180 43 
0.1832 45 
-0.8514 43 
-0.2573 44 
0.298b 42 
-0.2794 43 
0.3814 42 
0.017b 41 
-0.4529 38 
0.7317 41 
O.b513 42 
0.5407 42 
-0.4095 43 
1.4080 42 
0.9980 40 
1.3240 42 
-0 .9280 40 
0.708b 39 
1.5320 43 
-0 .8748 39 
0 .293b 39 
Olivier Soll; 6u r der1 Planlallo n 
lempera ~ure Data, 0 cm, Nov pmtie:-- 16, 1983 
-- ----------------------------- ----------------
------------------------- --------
AUTO. COVAR. SEMI VAR NG. OF T tJO. a~ 
LAG DlST AllCE CORR. IA"ICE IANSE PldRS DRIFT TEST PA: RS 
--- - ---- ------ ---- -------------------- ---------
----- ----- ------ ----------- ----- -
33 22.4400 -0.0836 -0 .2478 3.2272 67 0.3050 0.8585 40 
34 23.1200 -0.1078 -0 .3257 3.3640 67 0.2211 0.5635 38 
35 23.8000 -0.2547 -0.7534 3.01<!7 66 -0 .0650 -0.1467 40 
36 24 · '•800 -0.2877 -0. 8341 3.7975 66 - 0.5184 -1.1 795 38 
37 25.1600 -0.3187 -0.9011 3.7773 65 0 . 0919 0.1993 37 
38 25.8400 -0.2912 -0.7915 3.6532 65 -0.8081 -1.8340 37 
39 26.5200 -0.3620 -0.9982 3.9821 66 -0.3075 -0.7232 40 
40 27.2000 -0.4220 -1.1546 4.2558 65 -0 . 8676 -1.8793 37 
41 27.8800 -0.3529 -0 . 9387 3.9766 62 -0 .9378 -2.0884 37 
42 28.5600 -0.3241 -0.8198 3.7851 60 -0.9714 -2.2187 35 
END OF PROBLEM 
29 
Louisiana Agricultural Experiment Station 
LSU Agricultural Center 
Drawer E 
Baton .Rouge , LA. 70893-0905 
Non-profit Org. 
U.S . Postage 
PAID 
Permit No. 7 33 
Baton Rouge, LA 
